An interesting communication by Valley and Rettger (1927) dealing with the influence of carbon dioxide on different bacteria under various conditions has impelled me to publish the results of the experiments described below. These experiments, which have now been carried on for a considerable period, were stimulated by the practical necessity for stimulating the spore formation of the anthrax bacillus under certain conditions and for suppressing it under others.
The need for stimulation of sporulation arose because in Russia the spore vaccine of Cenkowski is generally used. The spore "Matrix" of these vaccines (I and II) has been maintained since the year 1886 in the Veterinary Bacteriological Institute at Kharkov, and has been distributed to the various Russian laboratories preparing the vaccine for practical use. Owing to the great distances in Russia the excessive heat in summer and the difficult conditions of transportation' only spore vaccines could be widely used (about one and a half million animals are thus vaccinated yearly).
Naturally all the Russian laboratories attempted to produce vaccines containing a maximum proportion of spores and finally the traditional Pasteur method of cultivating anthrax vaccines in broth was replaced by cultivation on agar plates. It is now planned to conduct systematic experiments designed to explain in detail the influence of pH and of insufficiency of nutriment upon the sporulation of B. anthracis.
The desire on the other hand to suppress the sporulation of B. anthracis has come from the necessity for checking the spread of anthrax in pasture lands. The disease is now extending in many parts of Russia chiefly from the bodies of animals which have died of the infection. Our guiding principle in these attempts was the familiar observation that during the putrescence of animal cadavers all the vegetative forms of B. anthracis are quickly destroyed and only those spores from the skin, the excrement, etc., remining above the surface of the earth produce subsequent infection. To make practical use of this fact it was necessary in the first place to determine exactly which products of putrefaction were effective in destroying the bacillus. In the thesis by Velicky (1923) the first preliminary attempts were made to discover whether this action is due to non-volatile substances a Each of the series of anthrax vaccines in the Petrograd laboratory was tested for its effect on animals before sending it out for practical use. The first vaccine killed all white mice, and left all guinea pigs alive. The second killed all guinea pigs and left all rabbits alive. or to gases of putrefaction. The attempts to explain the action of the non-volatile substances were technically very simple. From thoroughly putrefied animal organs, extracts were made following the usual procedure for the preparation of meat extracts from microbial cultures. During the process of boiling for two hours, of hot filtration and of sterilization in the autoclave, all the volatile substances present in the putrefied organs were necessarily driven off and only non-volatile substances soluble in water remained. It was found that in these extracts from putrefied organs at a pH of 7.0 to 7.5, the anthrax bacillus was not only not killed but multiplied very well even without the addition of gGASg 0 figure 1 . After exposure for sixteen to twenty-four hours to the action of the gases generated in the bottle as they bubble through the broth culture, all the bacilli and all the spores of the anthrax bacilli were killed as shown by culture methods and injection into laboratory animals. Our next object was to determine which of the particular putrefactive gases exert destructive action. The following gases known to be the principal gases produced by putrefaction were tested: C02, H, CH, NHs, H2S. These tests were made in the following fashion. A large test tube with a rubber cork perforated by two glass tubes and containing a slant agar culture was used (see fig. 2 ). By repeated exhaustion with a pump, a pure atmosphere of the gas studied was obtained in the tube over These experiments indicate that of the gases tested hydrogen sulphide has the most powerful destructive effect on B. anthracis and quickly kills not only the vegetative cells but the spores. This gas can be very simply and cheaply prepared in large quantities by treating sulphide of iron with an acid. Several experiments were therefore made to test the practical applicability of hydrogen sulphide for the treatment of the bodies of animals dead from anthrax in the following way. The cadavers of guinea pigs dead from anthrax were put into a large glass cylinder and sprinkled with sulphide of iron; dilute hydrochloric acid was poured over them and they were momentarily covered with earth. The energetic formation of bubbles of hydrogen sulphide was apparent and attempts made a week later at cultivation of the organism and inoculations of animals all proved negative. These results permit us to conclude that even though all bacilli and spores may not be killed by such a treatment of a cadaver with hydrogen sulphide their numbers are so greatly reduced as to be of substantial value in decreasing the danger of spread of the disease.
